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(54) TRANSMITTER AND RECEIVER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a transmitter 
and a receiver which are high in performance, low in 
cost and suppressing phase noise. 
SOLUTION: On a transmitter side, the frequency band 
width W of the frequency block of OFDM signals 103 
is set to the reciprocal multiple of an integer of the 
frequency band width T of existing television signals 
(W=T/Ka) and transmission is performed by a 
frequency block unit. On a reception side, one 
frequency synthesizer is used and the down 
conversion is performed for the entire OFDM signals 
or by the frequency block unit. Thus, the increase of 
the phase noise is suppressed and thus, the 
transmitter and the receiver which are high in 
performance and reliability is obtained. 
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tMBf i y*;v«»Mi#»-i3W*IWBM»»^'n >y 
KR&ttM (W) «Jp*«0)-^I/lf«-&«)aj!aBF» 
i§Sc«g (T) (W=T/Ka, Ka : 

«ER) -r*^««l2W«4:. 

2 ] SuIBJIM^p >y * ©raSHffttNl 

(w) &. tm^^is^rom^mmmm m ©14 

#®11C88& (W=T/14) LTei£-r*ifc&4$« 

C»#3l3] flfflBJi&gK$«c<e (W) SrfcoftjfflR^ 
P >y 9 1 b < \%m&Mmi ^ 

Dv^fc. ^»M»«^«fi (w) ©3»©i*L<tt 
3 #© 2 <wm & ^wtshs b fc z. t zmmt -r 

m 2 & C * b 4 © v *i**ia*BBfl8©i£«S6iK. 

^D-y;? tc^Sa 5 *IT fiiJI 3 ti <5 -5* 2> * ;i/9«HS-& & 3 

nfe-^y^^wMs^srSffir-tss^ai:,' 30 

^ny*©fl»»F»«*B (w) 1 
*j-fVr4-X (W/Kb =T/Ka • Kb , Kb : fift) 

&MI (W) © 3 1 fe*/Mrf ^U--Y bfeflj* 

«WB»«»sE«#«tt. KfflBajasjc^ a >y 9 ommsm 

(W) ©3^©l Sr*/J^-5 t iy^'f XfcUfeJBift 50 
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[So 

i£S^e>©^#;i/»fH-*s-©e> -femjt© 1 «©ja»» 
mwmsMM^m*. mmmmm-^a >y & <dr&l&& 

tftf (W) ©3#© 1 fc^X-r^y/IM Xt LfcHift 
btl>it f *»*^ 6 XI* 7 8B4K0>3ft3S 

ffio 

[000 1] 

WSTtt-^LTtftiS-rSiK^y^^jfilCiS (ISDB : In teg 
rated Services Broadcasting ) © fit © -fail #5£{C£f* 

[0 0 0 2] 

4?««g& tiOWCMiSi^D -y * tc#«J bT^iH^S 
OFDM (Orthogonal Frequency Division Multiplex 

2bZ>. CI©OFDM^#5£&£ Soffit bri*, OF 

DMo^sraaojajfta^p >y ^K^fflbTaaM-sw 

(#J5S¥ 6-7 0 5 4 8 ^* : #SM*faW-«#ei£g 
mitt) . £ft&OFDMf9^©J8l«»:7Dv*«::E»r* 
KlHJIBS-t*, 2^©W£|$<--J:e>lCb£0lJ «#BW0 
6-074750 : ^©IftSSMiftK^SB^ffiaESa** 

[0003] * fc. #«JSa»^"D >y * ©MMfcMalc 

tt, 4 3 2kHzti)gailTK«. 

[0 0 0 4] L*»U 3tie>©^t^ ^<D^rV\fm 
SHfflJtfffiT? •£ 6 M H z ©fSECStd-© ltCtt*SoTV^3& 

[0 0 0 5] — K#®7tn^fut?|[a©^f> 

Mc^Mt-^>^®iK^>-fe-y->r-y , ©*vjN^7 : -<y 

^K». l/6MHz3^ffl^^e>4^TV^S 1 , 
[0 0 0 6] lit*. ^*©OFDM^iH^&S8fflb 

[0 0 0 7] H5tt-, ^©^^^^^l/iJciHiB^MM 

ix ^ h ;i/© l W *m-fo 

[0 0 0 8] 5 0 1 (i^-v>^;i/N©^7?%U> 5 0 

5 0 2»±(H!l©5 1 -V>^;«/ (^-V>*;UN+1) ©^ 
T'fe-2>= 5 0 3 ttgE5f$©0 F DMfS^T'fe-S. 
[0 0 0 9] B*T?tfef*atlT^*OFDMffl-^tt» O 
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(DmftiWti&tyimtt- 5 0 4{C5tf 4 3 2 kHz il^oTfc 
»J. 3*1, £ 1 3ffl«fc*3fcKJ:»JOFDM«-*#lfta 

[0011] #M^ft»tC «fc*itf, O F DMf^ 503 
[0 0 12] 

432Xl3=5616kHz - ( 1 ) 

fc*S»J, if«B6MHzC»l/T3 8 4 kHzffl^y 

5 0 2<Z)^-V>^;bN+ 1 t 
©MtftRraiHi 5 0 5 %i, 3 84kHz^»Jt&5. 
[0013] EI 6 tt, fie**3S;tC <t?>OF DMSf^ft 

[0 0 14] Z.<Dm<D&&ttK&tlli. 
iM-y^ o 3<z>^-r«y:/-tMX{if d ic J: UJgto'btiT 
feU, l/6MHz h4ot^5. r©Xr>V/t-fX 
$:t)0^^i/>-fe-b--r-^6 0 3 SrM^-COFDMft-^ 20 
ftttW-rSBSlCtt. M2OTMP6 0 2{C£^T. 6 0 

4 ^ > * MUfelc <fc »J <&$c n 2: # A, a - #;WSM 

T, -?"©D-*;i/M^f Lo £, RFlff (Radio Freq 
uency : ffija&gft#) 6 0 1 (DO F DMfl ^{C^-T 
S„ ^©il^fflfl^S:. BPF (Band Pass Filte 
r) 6 0 5\zm<Z-£lZ£iX. I F-fg-^- (Intermedial 
e Frequency : tpTSfflWlWtin ^) 6 0 6 (DO F DMff-^ 
Sr»T^<&. f IF «, MISS 7MH ztfffl^&ft 

T^£„ 30 
[0 0 15] <£IC, ^-V^^^NSr^ii-rSitto*©^^ 

[0 0 16] 

[»2] n N + 1 =3 6 n N - (2) 

t&s„ VHFfflf*>*;i/7i:f'V>*;i/8«) 

J:'5K:MIIB#4MH z LjWB»1"CV**:v 2 4 

[0 0 17] 0 7«, ^5K^tCj;SOFDM#^<De> 

t., i -JavtcDfrZ&m-t&gifBgimafvyziyA 40 

[0 0 18] 30>«£\ Jg^l^^-fe-tf-Wif©^^ 
•fr-fXtt, jf}2iJlg5CJ>>-fe-9-^-y-*7 0 3fC«tS f dl = 1/ 

6mhz, fe<fct>*, mm&isytvjyi ouz&zt 

d2 = 4 3 2 kH z<D2olC<fcoT5£#>e>tlT^&„ 

[0 0 19] Z.nib<D*TV XS;t.oM»^> 
•k-b-^if7 0 3, 7 045:ffl^t, O F DM 
-r&KllCtt, MMM7 0 2ICj3^t, 7 0 5fflf 
•V^^^tl^tCjiy^n 7O60^"P-^i 
&iZ£*)0(ffl.mZJi-X2>Z£lZ&V. 0-*;i/«IJK»f 50 



#i2 000-101543 
4 

Lo £^£<*-fe»:£. *LT, ffi4BJfc«E«5 7 1 OlZ&^X. 
fffln-M«f Lo 5:RFflf 7 0 1 CDOFDMff 
mzmm-Z>ZiHZ£^X. BPF7 0 7 

bit I Ff9#7 0 8<Z>OFDMff#£?#T^-5,, 
[0 0 2 0] ZlO^jT'ti, MMSi/>Wf 7 0 3® 
f d ,£<fct>'J!e?#i&S/>-fe-9--f-9 f 7 04©f d2 tC^-rJ:e) 

[0 0 2 1] 

BE#©r ^ P i^-r U e^O^T'^A-T S3*: tffHffl 

3*it^&„ z\<Dt=.*b. m±^^^jvn^xm^^nx 
\^z>oFDMm^z'&m-tz>mzte. m?-a>T-ru>f7- 
u^mcotcyyayA- bizmm^nx^^mm^yy 
■t -y- a -9-* & * u m -t s 3 £ & # e> 4a & o 

[0 0 2 2] IlJE^^T^D^l^trfflOjSIM^i/^-feif 
>f-»f©«/h^T-y^Rtt, VHFffltbT7ch, 8c 
htf) 2MH z GDffi&U &#J&U 4 MH z £ 
-r t'if M^ipiT* & -5 6 M H z tf>£^$tfr «b , 1 / 

[0023] m^ys^mmxmm^nx^^mm 
m-/u vt<Dmmm*M%4 32kHz zyzm i>t~*M 

it. |fjj2EUfcia7a)M^^LfeJ;e>(C, 4 3 2 kHz(Z) 

[0 0 2 4] -?-(D^, 4MHz, 6MH zOWlCfe 
^^M'i&Myy^A^t.A 3 2kHz^r^?:* 
a?) S3!f0>fl W 2/ y •£ -9" >f if £ CO 2 <0#£>5I £ £ 

i/>-fe-9--f-9 i ©fPi:^'2)Z:i:^e>, #tC, 64QAM- 
O F D M & £' # ffit $ 4% tz. O F D M{g-& & ffiWr ^ ^ ^ 

[0 0 2 5] l{@CDM?Si65[^>-fe-9--Y^$:ffl^^ 
4MHz, 6MHzJ3<tl>'4 3 2 kHz0fi^ 

ttmt i6kHz mmisy*.vj*)'(D®Mm 

Z.t *%l®^2>£. ^liU 6 4 QAM-O FDM^^ 
ffi-fb 3 tl- O F D 2: fftH "T 5 ' t ^ £ ^> . 
[0 0 2 6] ^tcfev^Tli, SP^SM*^ 

[0 0 2 7] ^-3T% #38fPJCDBffl«U j£M7^littjR 

mma>mwiW^i%m£mMtfv. ^mmxi m^mmm 

[0 0 2 8] 
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te#&-£©M«^««&fcott»©j8»»^n v * 

ot, Sug2T r ^^;i/»M^tcfcWSBtftBMW^'P >y 
*©««»#«« (W) 5:, *«P:&5JS©T-l/tf«©M 
jftftWtftl (T) ©H$t#© 1 {CSS;^ (W=T/Ka , 

Ka -.mm •t&&mvsBt&&8Lt.. ituta^i^t-^© 
«e»#© i izm&zftt-mmw.tfrWffizb-o^V' * 

[0 02 9] ^ z:T% ituSajSM?*a <y 9 ©MtSfS 
ipl (W) (T) ©l 

4^©llCf9:^ (W=T/14) LTfeltSit^T' 

[0 0 3 0] #rflBM&tiR9tt«l (W) ^oMSffl^n 

<y*&, ifl«L<tta»«atiBbT«a»-&*>-ttSii: 

[0 0 3 1] tSffiflil«R:/0 *#©«»& 1 3lttS 

[0 0 3 2] a98Bjq«»MMI (W) &=koMW:?'a 
v V &, ^ffftJIftlHfftflB© 3 #© 1 3g u < tt 3 #© 2 
©KHi S: ?!!! W T IBH-r * i i: J^Tf * S . 

[0033] ■ -£©«»«#«««:*> 

&tt a n & -7 s y * ;i/3B»HB^ & Sflt.-r & £ * *tr 
aBSMatifc^^f-n/SEMfB-^S: i «©«»»$':'-&•* 

-f -y* & m v * t df 9 > n > a - h & m m Wim&^wi. t & 

[0034] iiT, it-jsaM^^-fe-y-^im, aws 
mmm-fu y ^ (Dmmm^m <w> ©*e»#©i 

/Mrv^t-fX (W/Kb =T/Ka • Kb , Kb : 
[0 0 3 5] BtflBSff^li. JBSaftyo **©««& 

©JSJSOWIMSiB (W) ffli/s^ft/jafy^-fXi: 

[0036] «ffas«^g»i, >^d >y * & i mm 

jB3t, M»n7^©W5: l 3fflfcbfe#5JS 

©■? 5?* ;i/'^»3ft#©-S> "feoBf^© l IBfflMJSlR^n «y 

SWBjaaSR:/n >y * ©fttttt$8<6 (W) © 3 #© 1 £ 

[0 0 3 7] flWBSMSMtt, fl««:/D v^feMiKja 
St8Wff«Mffl 3 #© 1 ^ U < « 3 #© 2 ©ISIRg&gttT 
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iWBaift»^'Dyi'©jajsaft»««i (w) © 

3#©1 5:»f^^-<Xi:L£IMi/>tii-'l' 
IffeJBVvC, m«©»ift»yay^S:aSiRLTlS«ifttt 

[0 0 3 8] 

njfi©^j»«:»«»cittwr*. 

10 [0 0 3 9] («if) *»«B©*StCoV^»W 

[0 04 0] *»lfit±, ■5 s y*;HeH«-^©OFDM- 
(e3SJa«»«-9J#S) «&-£©»«»«««&*» 

■Dmmwi-fu «y ^{c^-fiiLT^f fcj:tf«flrr*o f d 

MfiaBWfsSKias^T, »6«{|!|{Cfe^TOFDMfS^-©iS 
Jft»:/a y * ©««»»«««: JR*©^ Utr»i3feffi«>« 

tftjR 2/ > -fe -y- >f -y* © «/h * v zm z * n « ^ ^ $ < f ' 

20 T^fg't-l> : fe)©T&-§>o 

[004 1] "TJactot.. ^SOUJlCfc^T, OFDMM 
©#«i«»^'Ovf ©«J8tSW»«liWS:, BJE#©-rb^ 
«*©»Jft»««5*BT ( = 6MH z ) ©M»© 1 tC^> 
f!I (W=T/Ka = 6/Ka MHz, Ka : figft) LT 

[0 0 4 2] g««icfe^r, «-««aR^nyf 
ift»»**iw©il»^© i &«/hX'5 i 'y^"b--f x (w/ 

30 Kb = 6/Ka • Kb MHz, Kb : fi£K) £ 

»S/>-fe*>f-yS:fflV^T, RF (JK«ift) flr-^*»e> I F 

[0 04 3] 3 tit J: U , 7=- 1/ l^«-&©Wift«flH«tt-C 
ttiSSff-iWS:*©**^*^*^*-!:. *J-fc 

jft-T -5 £ £ e> z: t#T*£ s =b©T*feS. 

[0044] J^T, ^#«*«Sr*»f T»wa-rs. 

[0045] i ©«) m i it. mmmwiwmz&v^x 

40 h;b©iM4^"t". 

[0 0 4 6] 10 1ttf*>*M©S«Tf*'J, 10 
6 fCa*-fja«aK»«*BT 5:^ L, OF DM-fg # 103IC 

[0 0 4 7] OFDMff 1 0 3 tt, ttSKfll 
{£, 1 3ffl) ©jaJSBK^'Pvi'^&fllfiRatlT^S. # 

mwtx$r7a v ^©J9%nw^46w». ioi©f*>* 

^/N©jatlHBRff««T©«gR«-© 1 ICIS^ (W=T/K 
a , Ka : fift) atlTV^fi. 
[0 0 4 8] *L 10 2(i±||fflf^>*;i/N+l© 
50 ^1§KT'^»;. f^>^;i/Nt«&JiMW©«i 



[0 04 9] m7UZ> ft>*;i/N0^MWIT = 
6MHz tL, r©fl«W»«raT#Ka =1 4ffl<BJ9 

W = T/Ka 

= 6/1 4MH z 
= 4 2 8. 571428kHz 

[0051] ^^^fc7b>-s«fce)tc, mmm-fuyvz 

1 4{@|fe«?)-g>^i:(CJ:oT, %J;o£'^>*.>WE>;g?& 
$fc^i|iTt|i3C6MHz£:&U, ^©^v^*;!/*:© 

y 1 3lftS!)5ItCJ;otOFDMlf 1 0 3 

T' =6/14X13 

= 5. 5714285 7MH z 
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[0 0 5 0] 
[«3] 



" (3) 

[0 0 5 2] mmmimz£tU£. OFDMfifl03 

io ®ffl«8ttif«*BT' tt, 

[0 0 5 3] 
[«4] 



[0 0 5 4] (flS2©«|) 0 211 aflrSSflttKlfeWa. 

r3>A-#©0!l£^-*\ 
[0 0 5 5] ZL<D#Vyziyrt-#\*, E 1 ©i£f§I£{S 

*»e.3anBanfeoFDM«-^i o 3 &, HHcojafflHKS/ 

f/h^fV^-fX (W/Kb =T/Ka • Kb , Kb * 

f d =W/Kb 



... (4 ) 

[0 0 5 6] 0!l;U;f> «Jtf[»[2/>-fe-^'f-9 , «>*/J^-T-'J/ 

«»«*BW<0 3#<Z>1 (Kb =3) fcLfcJB^fcoUT 
20 %x_£ = 

7] ^WTOPSfd 
8] 



[0 0 5 
[0 0 5 
[R5] 



= (T/Ka ) 
= (6/14) 
= 1 /7MH z 



(1/Kb ) 
(1/3) 



(5) 



[0 0 5 9] Eg2lC^t-jSM$CS>>-fe-!M-y i 2 0 3©X 30 
S3»J, f d = l/7MHzt&5„ 

[0060] 3©x-^«v^-y--f x&towisi/vt-y- 

^fif20 3S:ffl^t > OFDM«^&ttW*"*iafC»i, 
flltSU»SEJftW2 o 2(cfiv>r. 2 o 4©^-v>*;HM)£ 

So 

[0 0 6 1] 

[«6] f L0 =f o +n f d + f if - < 6 > 

fbt, GM : @.fcb$<g|S 2 1 OKUfcHT, -?-©5S£Lfca- 40 
#JI/JS2SSKf lo^ r FfS"^- (Radio Frequency : 

2O10OFDMif(C«ffl). iffl*lttS* 
£\ BPF (Band Pass Filter) 2 0 5 {CAiJ^-S ~ £ 
ICtoT, I Ffi|# (Intermediate Frequency: tftgjjf 

[0 0 6 2] QUZ % ^-V>*;i/NS:1|[aH"rS3fe«)©^-V 
[0 0 6 3] 

[«7] n N + 1 =4 2 n N - (7) 50 



[0 0 6 4] VHF©ft>*^7^ft>*;i/ 
8©J;e>lcKPI^4MH z LjWS6*vr^fc^-&lCtt, 

2 8n N »C J: *J?»C©^-V e>*l6. 

[0 0 6 5] *Mt'fi, mtmt/y-t-v-4V2. 0 

i$i!iIW©3#©l tbfe^ CUftKliajfeSftSfc©"^* 
[00 6 6] (MS ©«) EI 3 (i. g«SS«JC*V'^"C, 

flrr * 9*> y n > a- * ©#J&5%+. 

[0 0 6 7] 3©#!-C'*k SW^Wf3 0 3ffl 
z {Cj:oT5£*b?5*lT^6o 

[0 0 6 8] rffl^f'y^Xi^HifflMSKJ/ 

>-b*-f -if 3 0 3 SfflVxT. RFff-^-3 0 1 ©OFDM 
«**r«l»5-r*IS»Ctt, A&M&3E%8IS3 0 2{Cfe^T. 

3 0 4 ®^-V>*»J8£(CJ:»JffijRn 3 0 5© 

[0 0 6 9] 
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[»8] 

f Lo =f 0 + (14n+m) f d +f IF - (8) 

-€-UTx GitfBifci&glS 3 1 01C&V>T> *(DU—ft)\sm\8L 
$[f Lo £:, RFif3 0 1©OFDM«C«it6. 
i©*JM8Sl«:, B P F 3 0 6tcA±-r5di:tcJ;o 

>i>i:bfcl FOT3 0 7©OFDMff5:f5ii:^T' 

[0 0 7 0] a-A;i/JSSflRf Lo©tHHcj3^T»i, i 
t Sr^JtUTV**. «tc. 5 L -V>*;UN©k#@©:/D 

m k + l k£-> 
CO 0 7 1 ] 

[»9] m k + 1 =3m k - (9) 

[0 0 7 2] ■^•v>*;bN+ 1 ©k#@©:/Dy 

[0 0 7 3] 

[»1 0] n N + 1 =3n, - (1 0) 

[0074] mtcfcu, mwwisy-t-y-jwmwi. 

tt» J^«i/>-fe-9--f-9 , 3 0 3G)l«T?W«fifc(C«li& 

[0 0 7 5] (jJ54©ffi|) H4t±, *»WtC«S±T© 
OFDM«^&g«r«3te3SflM3J:tfl ^Dy*©* 

[0 0 7 6] ^Jtcjs^-cti. i/h^fy^-<X^ 

taSJC^ffi f d = l/ 7MHz ICiot^ft fe^Xfc 1 {0 
flOJS88R£/>-fe-tJ--f -9*4 o 3 feffl^T^^rn^A- h 

[0 0 7 7] 0 KOOFDM^STtftWr* 

*;WBjeiCJ:y«ttn *fe> £gfl©OFDMffi 

■^SrSflf SW^KUt, :70«y*JBje©««8:m*fett 
ffij£©ISJClBjrr*ii:K:,fc*K n-*;i/JB»»f Lo £ 

[0 0 7 8] ^LT, tt«Jt*»4 1 OICE^T, ^© 
D-**JI»»f lo l:RFffl^4 0 lfflOFDM§§lC 

V 9 fefp/fri: Lfc I F{f#4 0 7 (DO F DMflJ-^&f** 
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t«sy, axh#Vy*m2>Z-£tf»im£&Z. 

[0 0 8 0] 

■5 s y * ;i/3aH«-3 & — j£©J3«ttW*s & fe^«©Ji 

»»^n y * IC##J UreiS-r & O F DM&a&tt\Z& 
^T, SMB SSflMWCO F DMfl^C5flt8»^D >V * ©M 
JftttfflfSMBW & , Bse#©-r u v^te ffflMiiWT © 
SBR#©lK:«j£ (W=T/Ka ) UTJS JftR^D V 9 
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